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(57)Abstract: 

PURPOSE: To surely detect a vehicle approaching too 
close to one's vehicle and alarm properly by providing an 
extracting means or the like for extracting lamp data from 
data of images in front of or at the back of one's vehicle. 
CONSTITUTION: A lamp data extraction means CL1 
inputs data of images in front of or at the back of one's 
own vehicle and extracts a red light corresponding to a 
tail lamp of a preceding vehicle or a high-luminance light 
corresponding to a head lamp of a succeeding vehicle as 
lamp data. Then, an approaching vehicle detection 
means CL2 detects the positional relation between one's 
own vehicle and the approaching vehicle based on the 
size of the lamp data to the total size of the image data. 
A tracking/relative speed detection means CL3 detects 

the relative speed of one's own vehicle and approaching vehicle. Subsequently, an approach- 
judging means CL4 detects, on the basis of the moving position of the approaching vehicle 
and relative speed, the state wherein the approaching vehicle possibly approaches too much, 
and an informing means CL5 informs the driver or the succeeding vehicle based on the 
detected result. 



•CL1 



'£[.2 



CL3 



-CL4 



-•Ct 5 



LEGAL STATUS 

http ://w w 1 9 ipdl .ncipi . go o p/P A 1 /resu^ 



8/16/2006 



Searching PAJ 



Page 2 of 2 



[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://wwl9ipdl.ncipi.goop/PAl/result/detail/mairv'wAAArNa4PqDA408193831Pl.htm 8/16/2006 



JP,08-193831,A [CLAIMS] 



Page 1 of 2 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A lamp information extract means to extract the red light or high brightness light which inputs 
the image information of the front of a self-car, or back, and is equivalent to the tail lamp of a 
precedence car, or the head lamp of a consecutiveness car as lamp information, The lamp information 
extracted with said lamp information extract means An access car detection means to input and to detect 
the physical relationship of a self-car and an access car based on the magnitude of said lamp information 
over the magnitude of said whole image information, and the extract coordinate value of said lamp 
information in the system of coordinates of said image information, While inputting the physical 
relationship of the self-car and access car which were detected with said access car detection means and 
pursuing the migration location of an access car based on aging of said physical relationship Trace and a 
relative-speed-detector means to detect the relative velocity of a self-car and an access car, the migration 
location and relative velocity of an access car which were detected with said trace and relative-speed- 
detector means — being based — approaching ~ passing — ** — with an access judging means to judge a 
condition Access car detection equipment characterized by having an information means to report to an 
operator or a consecutiveness car, based on the judgment result of said access judging means. 
[Claim 2] Said access car detection means is access car detection equipment according to claim 1 
characterized by detecting preferentially the physical relationship of the access car and self-car which 
identify two or more access cars and are approaching the self-car most based on the magnitude of said 
lamp information over the magnitude of said whole image information. 

[Claim 3] The rectangle field which said access car detection means is made to correspond to the 
distance of a self-car and an access car beforehand, and makes breadth of the arbitration [ dip / of said 
image information / field angle ] on the basis of one side and a field angle core other one side as a 
detection field Two or more definitions are carried out, and the magnitude of said lamp information to 
detect is defined for every detection field made to correspond to the distance of said self-car and access 
car further, and the existence of the access car in the corresponding distance based on the magnitude of 
said detection field and lamp information Access car detection equipment according to claim 1 or 2 
characterized by detecting. 

[Claim 4] Said trace and relative-speed-detector means is access car detection equipment according to 
claim 1, 2, or 3 characterized by to set up the rectangle field for a trace for pursuing the corresponding 
access car, and to pursue the migration location of an access car based on aging of said physical 
relationship of said rectangle field for a trace within the limits, when the physical relationship of the 
self-car and the access car detected with said access car detection means inputs. 

[Claim 5] Said trace and relative-speed-detector means are access car detection equipment according to 
claim 4 characterized by setting up said rectangle area size for a trace based on the magnitude of the 
lamp information on said access car. 

[Claim 6] said access judging means — approaching — passing — ** — the access car detection 
equipment according to claim 1 characterized by changing the judgment level at the time of judging a 
condition based on the vehicle speed signal of a self-car. 
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[Claim 7] said access judging means — approaching — passing — ** — the access car detection 
equipment according to claim 1 characterized by changing the judgment level at the time of judging a 
condition based on the windshield- wiper-switch signal of a self-car. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention detects the distance between two cars with a precedence car or a 
consecutiveness car, an access situation, etc., and relates to the access car detection equipment reported 
to an operator or a consecutiveness car. 
[0002] 

[Description of the Prior Art] There are some which arc indicated by JP,4-1 1532,A, JP,4-44200,A, and 
JP, 1-2429 17, A as access car detection equipment which detects an access car in the former and night. 
[0003] What is indicated by above-mentioned JP,4- 1 1 532,A receives the light of the headlight of the car 
which approaches from back, detects a back access car, blinks a hazard flasher lamp etc. to the 
consecutiveness car which passing approaches, and is reported to it. 

[0004] Moreover, what is indicated by JP, 1-2429 17, A transmits an alarm signal to the vehicle interior of 
a room, when two or more receive sections which recognize a front color are established in the anterior 
part or the back of a car, the distance between two cars is calculated by detection of whenever [ incident 
angle / of the chrominance signal of the front which each receive section receives ] and this distance 
between two cars becomes shorter than a predetermined value. 
[0005] 

[Problem(s) to be Solved by the Invention] However, although the back access car is detected based on 
the output level of the photosensor installed in the car back according to above-mentioned JP,4- 
1 1532,A, since the quantity of light of the headlight of each car used as the object for detection changes 
with the class of headlight, for example, a halogen lamp, incandescent lamps, etc., it is difficult to catch 
the distance between two cars of a self-car and an access car, and the relative velocity of a self-car and 
an access car to accuracy, and there is a possibility that a suitable alarm cannot be performed. 
[0006] By moreover, detection of whenever [ incident angle / of the chrominance signal of the front 
which each receive section receives according to above-mentioned JP, 1-2429 17, A ] Although he is 
trying to calculate the distance between two cars, in order to ask accuracy for the distance between two 
cars Since the condition that the car used as for [ which are detected as a chrominance signal / the 
installation location of a head lamp or a tail lamp and for detection ] exists is restricted, There was a 
possibility that it could not necessarily respond fully in the scene which has curvature and inclination in 
a route as a system for car loading set to various road environment. Moreover, although it has become 
the requisite to attach the camera location for inputting a chrominance signal in a route height, since a 
suitable camera location did not exist when a passenger car is assumed, there was a trouble that there 
was a possibility that the distance between two cars may necessarily be undetectable with a sufficient 
precision. 

[0007] Furthermore, since it did not have the function to catch the car which approaches a self-car most 
according to the above-mentioned Prior art, there was also a trouble that neither distance with the access 
car in a curvilinear way nor distance with the access car which made a lane change and has advanced to 
the self-lane could be judged to accuracy. 
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[0008] This invention is made in view of the above, the distance between two cars of a self-car and an 
access car and the relative velocity of a self-car and an access car are caught to accuracy, the car with 
which passing approaches a self-car is detected exactly, and it aims at enabling it to perform a suitable 
alarm. 

[0009] moreover — the case where this invention is made in view of the above, and there is an access car 
which has curvature and inclination in a route and which made a case and a lane change and has 
advanced to the self-lane — a self-car — approaching — passing — ** — a car is detected exactly and it 
aims at enabling it to perform a suitable alarm. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the access car detection 
equipment concerning claim 1 As shown in drawing corresponding to a claim of drawing 1 , the red 
light or high brightness light which inputs the image information of the front of a self-car or back, and is 
equivalent to the tail lamp of a precedence car or the head lamp of a consecutiveness car is made into 
lamp information. Input the lamp information extracted with a lamp information extract means CL 1 to 
extract, and said lamp information extract means CL 1 , and it is based on the magnitude of said lamp 
information over the magnitude of said whole image information, and the extract coordinate value of 
said lamp information in the system of coordinates of said image information. An access car detection 
means CL 2 to detect the physical relationship of a self-car and an access car While inputting the 
physical relationship of the self-car and access car which were detected with said access car detection 
means CL 2 and pursuing the migration location of an access car based on aging of said physical 
relationship Trace and a relative-speed-detector means CL 3 to detect the relative velocity of a self-car 
and an access car the migration location and relative velocity of an access car which were detected with 
said trace and relative-speed-detector means CL 3 ~ being based — approaching — passing — ** — with 
an access judging means CL 4 to judge a condition Based on the judgment result of said access judging 
means CL 4, it has an information means CL 5 to report to an operator or a consecutiveness car. 
[001 1] Moreover, the access car detection equipment concerning claim 2 identifies two or more access 
cars in the configuration of claim 1 based on the magnitude of said lamp information [ as opposed to the 
magnitude of said whole image information in said access car detection means CL 2 ], and the physical 
relationship of the access car and self-car which are approaching the self-car most is detected 
preferentially. 

[0012] Moreover, the access car detection equipment concerning claim 3 is set in the configuration of 
claim 1 . The rectangle field which is made to correspond to the distance of a self-car and an access car 
beforehand, and makes breadth of the arbitration [ dip / of said image information / field angle ] on the 
basis of one side and a field angle core other one side in said access car detection means CL 2 as a 
detection field Two or more definitions are carried out, the magnitude of said lamp information to detect 
is defined for every detection field made to correspond to the distance of said self-car and access car 
further, and the existence of the access car in the corresponding distance is detected based on the 
magnitude of said detection field and lamp information. 

[0013] Moreover, the access car detection equipment concerning claim 4 is set in the configuration of 
claim 1 . If the physical relationship of the self-car and access car which were detected with said access 
car detection means CL 2 is inputted in said trace and relative-speed-detector means CL 3 The rectangle 
field for a trace for pursuing the corresponding access car is set up, and the migration location of an 
access car is pursued based on aging of said physical relationship of said rectangle field for a trace 
within the limits. 

[0014] Moreover, the access car detection equipment concerning claim 5 sets up said rectangle area size 
for a trace in the configuration of claim 1 based on the magnitude of the lamp information on said access 
car in said trace and relative-speed-detector means CL 3. 

[0015] moreover, the access car detection equipment concerning claim 6 — the configuration of claim 1 - 
- setting — said access judging means CL 4 — approaching — passing the judgment level at the 

time of judging a condition is changed based on the vehicle speed signal of a self-car. 
[0016] moreover, the access car detection equipment concerning claim 7 — the configuration of claim 1 - 
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- setting — said access judging means CL 4 — approaching -- passing — ** — the judgment level at the 
time of judging a condition is changed based on the windshield- wiper-switch signal of a self-car. 
[0017] 

[Function] The lamp information extract means CL 1 inputs the image information of the front of a self- 
car, or back, and the access car detection equipment (claim 1) concerning this invention extracts the red 
light or high brightness light equivalent to the tail lamp of a precedence car, or the head lamp of a 
consecutiveness car as lamp information. Next, if the access car detection means CL 2 detects the 
physical relationship of a self-car and an access car based on the extract coordinate value of the lamp 
information in the system of coordinates of the magnitude of lamp information and image information to 
the magnitude of the whole image information While a trace and the relative-speed-detector means CL 3 
input the physical relationship of a self-car and an access car and pursues the migration location of an 
access car based on aging of this physical relationship, the relative velocity of a self-car and an access 
car is detected, then, the access judging means CL 4 — the migration location and relative velocity of an 
access car — being based — approaching — passing — ** -- a condition is judged and the information 
means CL 5 reports to an operator or a consecutiveness car based on a judgment result. 
[0018] Moreover, the access car detection equipment (claim 2) of this invention By identifying two or 
more access cars and detecting preferentially the physical relationship of the access car and self-car 
which are approaching the self-car most in the access car detection means CL 2, based on the magnitude 
of the lamp information over the magnitude of the whole image information When there is an access car 
which has curvature and inclination in a route and which made a case and a lane change and has 
advanced to the self-lane, the car which is approaching the self-car most is preferentially detected as an 
access car. Moreover, the detection time of an access car is shortened. 

[0019] Moreover, the access car detection equipment (claim 3) of this invention The rectangle field 
which is made to correspond to the distance of a self-car and an access car beforehand, and makes 
breadth of the arbitration [ dip / of image information / field angle ] on the basis of one side and a field 
angle core other one side in the access car detection means CL 2 as a detection field By defining the 
magnitude of the lamp information to detect for every detection field which defined more than one and 
was made to correspond to the distance of a self-car and an access car, and detecting the existence of the 
access car in the corresponding distance based on the magnitude of this detection field and lamp 
information, the distance between two cars of a self-car and an access car And the relative velocity of a 
self-car and an access car is detected by accuracy. Moreover, since an access car is detected in two or 
more fields, it becomes easy by empty vehicle line modification etc. to detect [ of the case where it 
comes, and the back car in a curvilinear way ] close on a self-lane not only when an access car 
approaches **** from a distant place, but the middle. 

[0020] Moreover, the access car detection equipment (claim 4) of this invention If the physical 
relationship of the self-car and access car which were detected with the access car detection means CL 2 
is inputted in a trace and the relative-speed-detector means CL 3 By setting up the rectangle field for a 
trace for pursuing the corresponding access car, and pursuing the migration location of an access car 
based on aging of the physical relationship of this rectangle field for a trace within the limits 
Furthermore, the distance between two cars of a self-car and an access car and the relative velocity of a 
self-car and an access car are detected by accuracy. Moreover, since the target access car is pursued in 
the rectangle field for a trace, trace precision improves. 

[0021] Moreover, the access car detection equipment (claim 5) of this invention is efficient in a short 
time in a trace and the relative-speed-detector means CL 3 by setting up the rectangle area size for a 
trace based on the magnitude of the lamp information on an access car, and a trace of an access car is 
performed. 

[0022] moreover, the access car detection equipment (claim 6) of this invention — the access judging 
means CL 4 — approaching — passing — ** — still more suitable timing reports by changing the 
judgment level at the time of judging a condition based on the vehicle speed signal of a self-car. 
[0023] moreover, the access car detection equipment (claim 7) of this invention — the access judging 
means CL 4 — approaching — passing — ** — still more suitable timing reports by changing the 
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judgment level at the time of judging a condition based on the windshield-wiper-switch signal of a self- 
car. 
[0024] 

[Example] Hereafter, the access car detection equipment of this invention is explained to a detail with 
reference to a drawing in order of [an example 1] and [an example 2]. 

[0025] [Example 1] The camera 201 which drawing 2 shows the configuration of the access car 
detection equipment of an example 1, and picturizes the image information behind a self-car (or front), 
The image information (analog signal) picturized with the camera 201 The head lamp of the 
consecutiveness car which was inputted and was set up beforehand () Or A/D converter 202 changed 
into lamp information (binary digital signal of a white pixel and a black pixel) using the predetermined 
threshold for extracting the high brightness light (or red light) equivalent to the tail lamp of a precedence 
car, The image memory 203 which stores temporarily the lamp information extracted with A/D 
converter 202, Lamp information from an image memory 203 The access car detecting element 204 
which inputs and detects the physical relationship of a self-car and an access car based on the extract 
coordinate value of the lamp information in the system of coordinates of the magnitude of lamp 
information and image information to the magnitude of the whole image information, While inputting 
the physical relationship of the self-car and access car which were detected by the access car detecting 
element 204 and pursuing the migration location of an access car based on aging of physical relationship 
The access car trace section 205 as a trace and a relative-speed-detector means which detects the relative 
velocity of a self-car and an access car, the migration location and relative velocity of an access car 
which were detected in the access car trace section 205 — being based — approaching — passing --**-- 
with the access judging section 206 which judges a condition Based on the judgment result of the access 
judging section 206, it consists of information equipment 207 as an information means to report to an 
operator or a consecutiveness car. 

[0026] In addition, in an example 1, the lamp information extract means of this invention is constituted 
by a camera 201, A/D converter 202, and the image memory 203. 

[0027] As shown in drawing 3 , the rectangle field which the access car detecting element 204 is made 
to correspond to the distance a, b, and c of the self-car A and an access car (not shown) beforehand, and 
makes breadth of the arbitration [ dip / of image information / field angle ] on the basis of one side and a 
field angle core other one side moreover, as a detection field The magnitude of the lamp information 
detected to every detection field ** which two or more definitions are carried out like detection field ** 

- **, and was made to correspond to the distance of the self-car A and an access car further - ** like **' 

- **' It defines and is the configuration of detecting the existence of the access car in the corresponding 
distance a, b, and c based on the magnitude of detection field **-** and lamp information **' - **'. 
[0028] That is, it can be defined as a detection field being c meters (distance the width of face for 
detection and whose width of street correspond) behind the self-car A, when width of face for detection 
of detection field ** is made into the width of street on the self-car A, since the field angle is also fixed 
when the focal distance of a camera 201 is being fixed. Therefore, if the breadth of a detection field is 
reduced on the basis of the center line, b meters of back and detection field ** can set [ detection field 
** ] the difference between a meters of back, and distance as arbitration. The reason which is not 
performed by making the cutback direction only into the cross direction here in a lengthwise direction 
(the vertical direction of a drawing) is for making it correspond to a road grade etc. The self-car A is 
located in an inclination way, and when located in the flat way before a consecutiveness access car 
reaches and inclination starts, specifically, the lamp information detected through the camera 201 and 
A/D converter 202 comes to be located above [ in image information ]. Moreover, since this reverse is 
also considered, the cutback of the detection field in the lengthwise direction of image information is not 
performed. 

[0029] Moreover, lamp information **'_**' i s changing in the form proportional to the detection width 
of face of corresponding detection field ** - **. That is, it is the range which can permit the magnitude 
of actual head RAIDO (or tail lamp), and enables it to judge whether an access car exists in the location 
of the distance by determining and choosing the magnitude (area) of lamp information. 
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[0030] The actuation is explained in the above configuration. Drawing 4 and drawing 5 show the 
operation flow chart of the access car detection equipment of an example 1 . The operation flow chart of 
an example 1 divides roughly, and inputs back image information with a camera 201. While pursuing 
the migration location of an access car in the access car trace section 205 with car detection logic until 
A/D converter 202 extracts lamp information and it detects an access car by the access car detecting 
element 204 the relative velocity of a self-car and an access car — detecting — the access judging section 
206 — approaching — passing — ** — it is divided into two logic of car trace logic until it judges a 
condition. Hereafter, it explains to a detail in order of** car detection logic and ** car trace logic. 
[0031] ** Explain car detection logic with reference to the flow chart of car detection logic drawing 4 
and drawing 6 - drawing 12 . Here, although the detection approach by the head lamp of a 
consecutiveness access car is explained, since it can respond easily by transposing a head lamp to a tail 
lamp when detecting a precedence car, explanation is omitted. 

[0032] First, by picturizing a back image and changing this image information into a digital signal with 
A/D converter 202 with a camera 201, lamp information is extracted and it stores in an image memory 
203 (S401). 

[0033] Next, the access car detecting element 204 performs labeling processing for the lamp information 
(namely, part changed into the white pixel in A/D converter 202) which inputted lamp information and 
was extracted from the image memory 203, and computes the barycentric coordinates Gl of each lamp 
information, and area SI simultaneously (S402). 

[0034] Next, in step S403-405, existence of the access car in the distance a, b, and c which corresponds 
respectively is detected. At step S403, it detects whether a back access car is in the location of distance c 
(c meters of back) from the self-car A. As shown in drawing 6 , when Automobile B specifically exists 
in the location of distance c as a back access car from the self-car A, image information 601 is picturized 
with the camera 201. Moreover, in image information 601, the meeting of a high brightness point 
according to the location and magnitude of a head lamp of Automobile B exists, and by A/D converter 
202, the meeting of this high brightness point is extracted as lamp information, and is stored in the 
image memory 203. 

[0035] The access car detecting element 204 will judge whether the lamp information on the magnitude 
which is similar to magnitude within the limits of detection field ** at lamp information **' exists using 
detection field **, if the above-mentioned lamp information is inputted from an image memory 203. 
Here, since a back access car is in the location of distance c (c meters of back) from the self-car A, as 
shown in c-1 in drawing, existence of two lamp information 602 is detected from the inside of detection 
field **, and it is judged with lamp information **' and similar lamp information existing. 
[0036] Here, if judged with lamp information **' and similar lamp information existing, it will progress 
to step S406, without performing detection in the distance b and a longer than distance c. 
[0037] On the other hand, when lamp information **' and similar lamp information do not exist in 
distance c, it progresses to step S404 and detects whether a back access car is in the location of distance 
b (b meters of back) from the self-car A. As shown in drawing 7 , when Automobile B specifically exists 
in the location of distance b as a back access car from the self-car A, image information 701 is picturized 
with the camera 201. Moreover, in image information 701, the meeting of a high brightness point 
according to the location and magnitude of a head lamp of Automobile B exists, and by A/D converter 
202, the meeting of this high brightness point is extracted as lamp information, and is stored in the 
image memory 203. 

[0038] The access car detecting element 204 will judge whether the lamp information on the magnitude 
which is similar to magnitude within the limits of detection field ** at lamp information **' exists using 
detection field **, if the above-mentioned lamp information is inputted from an image memory 203. 
Here, since a back access car (automobile) is in the location of distance b (b meters of back) from the 
self-car A, as shown in b-1 in drawing, existence of two lamp information 702 is detected from the 
inside of detection field **, and it is judged with lamp information **' and similar lamp information 
existing. 

[0039] Here, if judged with lamp information **' and similar lamp information existing, it will progress 
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to step S406, without performing detection in the distance a longer than distance b. 
[0040] On the other hand, when lamp information **' and similar lamp information do not exist in 
distance c, it progresses to step S405 and detects whether a back access car is in the location of distance 
a (a meters of back) from the self-car A. As shown in drawing 8 , when Automobile B specifically exists 
in the location of distance a as a back access car from the self-car A, image information 801 is picturized 
with the camera 201. Moreover, in image information 801, the meeting of a high brightness point 
according to the location and magnitude of a head lamp of Automobile B exists, and by A/D converter 
202, the meeting of this high brightness point is extracted as lamp information, and is stored in the 
image memory 203. 

[0041] The access car detecting element 204 will judge whether the lamp information on the magnitude 
which is similar to magnitude within the limits of detection field ** at lamp information **' exists using 
detection field **, if the above-mentioned lamp information is inputted from an image memory 203. 
Here, since a back access car (automobile) is in the location of distance a (a meters of back) from the 
self-car A, as shown in a-1 in drawing, existence of two lamp information 802 is detected from the 
inside of detection field **, and it is judged with lamp information **' and similar lamp information 
existing. 

[0042] If judged with lamp information **' and similar lamp information existing here, since it will 
progress to step S406 and the lamp information which corresponds also in the distance a which is the 
maximum distant place distance in not existing will not be detected, in order to judge that there is no 
back access car and to input the following image information from a camera 201, it returns to step S401. 

[0043] The range of the above-mentioned distance a, b, and c shall set up the distance of about 10-20 
meters which can start a safe evasive action from about 100 meters to which the need of avoiding comes 
out. moreover, in the example 1, although the distance a, b, and c of a three-stage was used, detection 
precision is improved by making it subdivide further — it can also make --**-- it is natural. In addition, 
it is also possible to aim at improvement in detection precision, without inviting lowering of processing 
speed simply, as a configuration which can perform processing in each distance by parallel processing, 
since the image data (lamp information stored in the image memory 203) used as a processing object is 
the same, although lowering of processing speed can be considered when it carries out, the increase of 
the setting-out phase of distance, and. 

[0044] Next, at step S406, in order to detect a type of a car and a transit location (physical relationship 
of a self-car and an access car), the lamp information on the maximum area is extracted based on the 
area SO of each lamp information. 

[0045] At step S407, it judges whether based on the label of the lamp information on the maximum area, 
other lamp information which has a center of gravity on the same Y coordinate as the barycentric 
coordinates of the corresponding lamp information exists. Here, when other lamp information which has 
a center of gravity on the same Y coordinate exists, it progresses to step S408 and judges with a back 
access car being 2 LGT type (namely, automobile). When other lamp information which has a center of 
gravity on the same Y coordinate on the other hand does not exist, it progresses to step S409 and judges 
with a back access car being a two-wheel barrow or the automobile which is carrying out lane gap. 
[0046] In addition, the example of detection in case a two-wheel barrow D exists in the location of 
distance c (c meters of back) as a back access car from the self-car A is shown, one lamp information is 
extracted from the image information 901 picturized with the camera 201, and drawing 9 is detected as 
lamp information **' and similar lamp information 902 by detection field **. Moreover, the example of 
detection in case a two-wheel barrow D exists in the location of distance b (b meters of back) as a back 
access car from the self-car A is shown, one lamp information is extracted from the image information 
1001 picturized with the camera 201, and drawing.. 10 is detected as lamp information **' and similar 
lamp information 1002 by detection field **. Moreover, the example of detection in case a two-wheel 
barrow D exists in the location of distance a (a meters of back) as a back access car from the self-car A 
is shown, one lamp information is extracted from the image information 1101 picturized with the camera 
201, and drawing 1 1 is detected as lamp information **' and similar lamp information 1 102 by detection 
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field **. 

[0047] Here, with reference to drawing .12 , the example of detection in the scene where the two-wheel 
barrow D is running Automobile B front is shown further. In this case, a two-wheel barrow D exists in 
the location of distance c as a back access car from the self-car A, and Automobile B exists in that small 
back further. Therefore, with a camera 201, as image information 1201 shows, a two-wheel barrow D 
and Automobile B lap, and are picturized. For this reason, three lamp information is extracted from 
image information 1201, and one lamp information 1202 and two lamp information 1203 are detected as 
lamp information **' and similar lamp information by detection field **. Even in such a case, in the 
above-mentioned detection logic, since the lamp information on the maximum area (here lamp 
information 1202) is extracted at step S406, the lamp information 1202 on the two-wheel barrow D 
nearer than Automobile B is selectively detectable. Therefore, it is judged with other lamp information 
which has a center of gravity on the same Y coordinate at step S407 not existing, and can recognize as a 
two-wheel barrow at step S409. 

[0048] After ending above-mentioned step S408 or above-mentioned step S409, it progresses to the car 
trace logic mentioned later. 

[0049] ** Explain car trace logic with reference to the flow chart of car trace logic drawing 5 and 
drawing 13 - drawing 15 . By car trace logic, relative velocity of a self-car and a consecutiveness access 
car and presumption of a location are performed by judging a difference with the image information 
incorporated next on the basis of two one-piece or lamp information detected by the car detection logic 
mentioned above. 

[0050] First, at step S501, by the image data P0 stored in the image memory 203 at the time of shifting 
to car trace logic from car detection logic, when there are the barycentric coordinates GO of the label of 
the lamp section, area SO, and two labels, memory of the distance L0 between centers of gravity is 
computed and carried out. In addition, in order to give explanation concrete, as shown in drawing 13 (a), 
the automobile by which two lamp information exists explains as an example the case where evasion 
actuation is performed in the path of access car B-> access car B'-> access car B" here. 
[0051] At step S502, on the basis of the barycentric coordinates GO (the barycentric coordinates of two 
lamp information are hereafter indicated to be G01. and GOr, respectively) of two lamp information 
detected by the access car detecting element 204, two rectangle fields for a trace are set up, as shown in 
a-2 of drawing 14 . However, this rectangle area size for a trace is determined based on the magnitude of 
the area SO (the area of two lamp information is hereafter indicated to be SOL and SOr, respectively) of 
lamp information. In addition, a-1 of drawing. 14 , b-1, ....n-1 show the image information picturized 
with a camera 201, in case an automobile moves, as shown in drawing 13 (a). 

[0052] Next, at step S503, by picturizing the following back image and changing this image information 
into a digital signal with A/D converter 202 with a camera 201, lamp information is extracted and it 
stores in an image memory 203 as image data PI . 

[0053] Then, in step S504, the access car detecting element 204 performs labeling processing for the 
lamp information (namely, part changed into the white pixel in A/D converter 202) which inputted lamp 
information and was extracted from the image memory 203, and computes barycentric-coordinates Gil. 
of each lamp information, Glr, area Sll., Sir, and the distance LI between centers of gravity 
simultaneously. 

[0054] At step S505, the change condition of barycentric-coordinates Gil. of the label extracted at step 
S504, Glr, area Sll., Sir, the distance LI between centers of gravity, and the barycentric-coordinates 
G01. of the picturized image data P0 in a before frame, GOr, area SOL, SOr and the distance L0 between 
centers of gravity is computed. 

[0055] At step S506, it checks that it is the same car by judging whether the variation of the barycentric 
coordinates computed at step S505, an area value, and the distance between centers of gravity is in 
default value (- alpha<=G 1 1-G0 l<=alpha, - alpha<=G 1 r-GO r<=alpha, - beta<=S 1 1-S0 l<=beta, - 
beta<=S 1 r-SO r<=beta, - gamma<=L 1-L0 <=gamma). That is, default value of the variation considered 
to the incorporation timing of an image is carried out. 

[0056] When judged with it being outside default value at step S506, it presumes that there was an 
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interruption car etc., and progresses to step S51 1, trace processing is stopped, and it returns to car 
detection logic. 

[0057] When judged with it being in default value at step S506, it shifts to step S507 and the relative 
velocity of a back access car and a location are presumed from barycentric coordinates, an area value, 
and the calculation value of the variation of the distance between centers of gravity. Then, at step S508, 
image data PI is copied to image data P0, and it moves to incorporation of the following image data PI. 
[0058] the relative velocity and positional information which were presumed at step S508 in step S509 - 

- a self-vehicle — approaching — passing — ** — when the need for information on a back access car is 
judged and it is judged as the need by searching for possibility, an alarm is emitted at step S5 10. 
[0059] On the other hand, without the variation in step S506 becoming the outside of default value, and 
emitting [ as shown in drawing 13 (a) ] an alarm, in order that lamp information of one of the two may 
disappear as shown in n-1 of drawing 1 4 , and n-2 when a back access car starts evasion actuation in the 
path of B->B'->B" on the way, it shifts to step S51 1, a trace is stopped, and it returns to car detection 
logic. 

[0060] In addition, although the case where a consecutiveness access car was an automobile was 
explained as an example here As shown in drawing 13 (b), when a consecutiveness access car is a two- 
wheel barrow and evasion actuation is performed in the path of D->D'->D" As shown in a-1 of drawing 
L5 , b-1, ....n-1, image information is picturized with a camera 201 and it corresponds to each image 
information. The extract of lamp information and setting out of the rectangle field for a trace are made 
like a-2, b-2, ....n-2, and a trace of a car is similarly performed at the above-mentioned step S501 - step 
S5 1 1 . However, when a back access car is judged at step S407 of drawing 4 to be lane gap of a two- 
wheel barrow or an automobile, the extract of barycentric coordinates G and the area value S is made 
into one piece, and calculation of the distance L between centers of gravity is not performed. 
[0061] Drawing 16 shows the example of detection of the access car B in a curvilinear way, and sets it 
on a curvilinear way like a graphic display. If the access car B is picturized with a camera 201 even 
when the access car B exists behind the self-car A and the access car B becomes invisible from time to 
time behind the self-car A according to the deflection condition of a curvilinear way since existence of 
the access car B and distance with the self-car A, and relative velocity are detected by lamp information 

— an access car — approaching — passing (for example, contact) — when it may become, an alarm can be 
emitted certainly. 

[0062] Moreover, drawing 17 shows the example of detection when other access cars E have interrupted 
between the back access car B and the self-car A. In the example 1 , since the car which is approaching 
most based on the area of lamp information is preferentially detected as an access car, even when there 
is interruption to a self-lane, an access car can be detected appropriately and an alarm can be emitted. 
[0063] As mentioned above, according to the example 1, it sets to the access car detecting element 204. 
the target access [ pursue the access car which corresponds after detecting the back access car which is 
approaching the self-car most, and ]-with distance, relative velocity, etc. car — approaching — passing 
(for example, contact), in order to judge whether it may become or not The access car for which an 
access car also including a two-wheel barrow can be detected [ car ], and close comes to a self-lane by 
the curvilinear way or lane modification from the middle can also be detected, and the high access alarm 
of precision can be performed more. 

[0064] [Example 2] Drawing 18 shows the configuration of the access car detection equipment of an 
example 2, and in order that an example 1 and a common sign may show the same configuration, it 
explains only a different part here. In drawing, the speed sensor with which 1801 detects the vehicle 
speed of a self-car, and 1802 show a windshield wiper switch. 

[0065] an example 2 — the access judging section 206 — setting — approaching — passing — ** — while 
changing the judgment level at the time of judging whether it is **** based on the vehicle speed signal 
from a speed sensor 1802, it is changed based on the windshield- wiper-switch signal (ON/OFF signal) 
from a windshield wiper switch 1802. 

[0066] That is, since it is necessary like [ at the time of high-speed transit ] to carry out an alarm early 
more when the rate of a self-car is quick, or to be the rainy weather to which a brake stopping distance 
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becomes long, information, such as high-speed transit and rainy weather, is inputted, and it enables it to 
perform an alarm to suitable timing based on the vehicle speed signal from a speed sensor 1802, and the 
windshield-wiper-switch signal (ON/OFF signal) from a windshield wiper switch 1802. 
[0067] In addition, in especially the example 1 and example 2 that were mentioned above, although 
reference was not made, it is certainly distinguishable from lamps, such as a streetlight, by using the 
band pass filter extracted to the near infrared region which is the wavelength component that to a 
headlight contained in a headlight as an approach of raising a headlight or the detection precision of a 
tail lamp. [ many ] Moreover, in a tail lamp, a tail lamp can be more certainly detected by using the 
gradation of R (red) signal of a color camera. 
[0068] 

[Effect of the Invention] As explained above, the access car detection equipment (claim 1) of this 
invention The red light or high brightness light which inputs the image information of the front of a self- 
car or back, and is equivalent to the tail lamp of a precedence car or the head lamp of a consecutiveness 
car is made into lamp information. It extracts, and based on the extract coordinate value of the lamp 
information in the system of coordinates of the magnitude of lamp information and image information to 
the magnitude of the whole image information, the physical relationship of a self-car and an access car is 
detected, and it is based on aging of this physical relationship. The migration location of an access car 
while pursuing — the relative velocity of a self-car and an access car — detecting — further — the 
migration location and relative velocity of an access car — being based — approaching — passing — **, in 
order to judge and report a condition the distance between two cars of a self-car and an access car, and 
the relative velocity of a self-car and an access car ~ accuracy — catching — a self-car — approaching — 
passing — ** — a car can be detected exactly and suitable information can be performed. 
[0069] Moreover, the access car detection equipment (claim 2) of this invention In order to detect 
preferentially the physical relationship of the access car and self-car which identify two or more access 
cars and are approaching the self-car most in an access car detection means based on the magnitude of 
the lamp information over the magnitude of the whole image information, the case where there is an 
access car which has curvature and inclination in a route and which made a case and a lane change and 
has advanced to the self-lane — a self-car — approaching ~ passing — ** — a car can be detected exactly 
and suitable information can be performed. Moreover, the detection time of an access car can be 
shortened. 

[0070] Moreover, the access car detection equipment (claim 3) of this invention The rectangle field 
which is made to correspond to the distance of a self-car and an access car beforehand, and makes 
breadth of the arbitration [ dip / of image information / field angle ] on the basis of one side and a field 
angle core other one side in an access car detection means as a detection field In order to define the 
magnitude of the lamp information to detect for every detection field which defined more than one and 
was made to correspond to the distance of a self-car and an access car and to detect the existence of the 
access car in the corresponding distance based on the magnitude of this detection field and lamp 
information, The distance between two cars of a self-car and an access car and the relative velocity of a 
self-car and an access car are detectable to accuracy. Moreover, since two or more detection fields are 
made to correspond to distance and are used properly, suitable information can be performed. 
Furthermore, since an access car is detected in two or more fields, it becomes easy by empty vehicle line 
modification etc. to detect [ of the case where it comes, and the back car in a curvilinear way ] close on a 
self-lane not only when an access car approaches **** from a distant place, but the middle. 
[0071] Moreover, the access car detection equipment (claim 4) of this invention If the physical 
relationship of the self-car and access car which were detected with the access car detection means is 
inputted in a trace and a relative-speed-detector means In order to set up the rectangle field for a trace 
for pursuing the corresponding access car and to pursue the migration location of an access car based on 
aging of the physical relationship of this rectangle field for a trace within the limits, Furthermore, the 
thing of the distance between two cars of a self-car and an access car and the relative velocity of a self- 
car and an access car can be detected and carried out to accuracy. Moreover, since the target access car 
is pursued in the rectangle field for a trace, trace precision improves. 
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[0072] Moreover, in a trace and a relative-speed-detector means, since the access car detection 
equipment (claim 5) of this invention sets up the rectangle area size for a trace based on the magnitude 
of the lamp information on an access car, it is efficient in a short time and can pursue an access car. 
[0073] moreover, the access car detection equipment (claim 6) of this invention — an access judging 
means — approaching — passing — ** - since the judgment level at the time of judging a condition is 
changed based on the vehicle speed signal of a self-car, the suitable timing corresponding to high-speed 
transit or low-speed transit can report. 

[0074] moreover, the access car detection equipment (claim 7) of this invention — an access judging 
means — approaching — passing — ** — since the judgment level at the time of judging a condition is 
changed based on the windshield- wiper-switch signal of a self-car, the suitable timing corresponding to 
weather conditions, such as rainy weather and fine weather, can report. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing corresponding to a claim of this invention. 

(Drawing 2] It is the explanatory view showing the configuration of the access car detection equipment 
of an example 1 . 

[Drawing 3] It is the explanatory view showing the example of a definition of the detection field made to 
correspond to the distance of a self-car and an access car, and the example of a definition of the 
magnitude of lamp information to detect. 

[Drawing 4] It is the operation flow chart of the access car detection equipment of an example 1 . 

[Drawing.S.] It is the operation flow chart of the access car detection equipment of an example 1 . 

[Drawing 6]. It is the explanatory view showing the example of detection in case a back access car 

(automobile) is in the location of distance c (c meters of back) from a self-car. 

[Drawing 7] It is the explanatory view showing the example of detection in case a back access car 

(automobile) is in the location of distance b (b meters of back) from a self-car. 

[Drawing 8] It is the explanatory view showing the example of detection in case a back access car 

(automobile) is in the location of distance a (a meters of back) from a self-car. 

{Drawing .9] It is the explanatory view showing the example of detection in case a back access car (two- 
wheel barrow) is in the location of distance c (c meters of back) from a self-car. 
[Drawing 10] It is the explanatory view showing the example of detection in case a back access car 
(two-wheel barrow) is in the location of distance b (b meters of back) from a self-car. 
[Drawing 1 1] It is the explanatory view showing the example of detection in case a back access car 
(two-wheel barrow) is in the location of distance a (a meters of back) from a self-car. 
[Drawing 1.2] It is the explanatory view showing the example of detection in the scene where the two- 
wheel barrow is running the automobile front. 

[Drawing 13] It is the explanatory view showing evasion actuation of an automobile, and evasion 
actuation of a two-wheel barrow. 

[Drawing 14] It is the explanatory view showing evasion actuation of an automobile. 
[Drawing 15] It is the explanatory view showing evasion actuation of a two-wheel barrow. 
[Drawing 16] It is the explanatory view showing the example of detection of the access car in a 
curvilinear way. 

[Drawing 17] It is the explanatory view showing the example of detection when other access cars have 
interrupted between a back access car and a self-car. 

[Drawing 18] It is the explanatory view showing the configuration of the access car detection equipment 

of an example 2. 

[Description of Notations] 

CL1 Lamp information extract means 

CL2 Access car detection means 

CL3 A trace and relative-speed-detector means 

CL4 Access judging means 
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CL5 Information means 

201 Camera 202 A/D Converter 

203 Image Memory 204 Access Car Detecting Element 
205 Access Car Trace Section 206 Access Judging Section 
207 Information Equipment 
1801 Speed Sensor 1802 Power Switch 

** . ** detection field [**]__'_**' Magnitude of lamp information 
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[Drawing 4] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran web cgi ejje 8/16/2006 



JP,08-193831,A [DRAWINGS] 



Page 5 of 16 



c 



•S401 



S402 




S406 



S407 




S409 



sasiBtAtt -ims fci* an 



1 



[Drawing 5] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran web cgi ejje 



8/16/2006 



JP,08-193831,A [DRAWINGS] 



Page 6 of 16 



H«x-*P0Tfc&U/!:7^;l>ro£»fcSffliGCi, 



-S501 



S502 



-S503 



Glr, B«fISll ) Slr. S^MEItLI 



■•sr-^PO.PKDS&g*, aw. 



*S505 



S506 




S507 



HiBfiSlc <t jfijfcffi<Dffl Mils, 



S51 1 



W*x-*Pl£POlc=itf- 



4 



S508 




[Drawing 8] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran web cgi ejje 



8/16/2006 



JP,08-193831,A [DRAWINGS] Page 7 of 16 





[Drawing 9] 
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[Drawing 14] 
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[Drawing 18] 
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4 2 9 1 7^SCH^SnTH5t)0*»*5. 
[0 0 0 3] ±E#H¥4- 1 1 5 3 2^&«fcHjSS 

©)fc£§ftLT, ^SjE*M£*fflU, 8iEL3fi€® 

f8»-r&&©T&3 0 

[0 0 0 4] #ffi¥l - 2 4 2 9 1 7^«tffl 

[0 0 0 5] 

[»iB*»)SWiL«fc5t1-*liaa ±|B# 
■¥4- 1 1 5 3 2#&*fcJ;ntf. ^itgMfiL 

©^*#, ^\yH7-rh©as, #*RfJ, Any>7> 

[0 0 0 6] Sfc, _hfB#H¥l -2 4 2 9 1 TWiM 

mmz^mmm^mm-^^o\zhx\^-h(D(D, 

a. y H 5 > 7^x-;i/ 5 > 7©® D ^fttffitt* cfc rflftffl 

Mm tuz> * M©#ftT s ttn#t«.g snsfee, 

»»fcft*^E38«»S«li»c*v»TjESTLt>-Hii'fc» 

j^-f Lfe*^Sgil©^ai£«SS<ff5^ 
[0 0 0 7] SSIC, ±tB«©S«(CJ;ntf, g*M 
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[0008] d05iwtt±Bfc**Ta:snfc , bo , T?* 

[0 0 0 9] *fc, £©5PJl«±iB!~^.T&3n£fc 
[0 0 10] 

at, i t««siB*MttasBtt, miwv 

A#U ffflHBJ^If*0^#:©^*$ilM-r§Wia^> 

Ht©tt«B«ft*Wr-BS8!r*»lfta¥ac L 2 t, 
ldBSSE*H*fll^acL 2TtttHLftB*ll2:SB!r* 
PJi®#*H«£A#L, fMBfigWfl©git#^b(cS 
^T, Sifi¥M©#irtiB£jl«1-3i*iC, B¥M 

[0 0 11] Sfc, »*JB2tffi5aiS*Pi*tilSB 
1 ©ffifj£H&^T, IfffHgjfi^W^ffi^C 

71ifg©A^KS^T, «£©8iE*ii( £»9IU 
[0 0 12] f»*«3K«5SjE*^ttfflS« 

», i ©m-^t, mmmmmm&^&c 
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4 

[0 0 13] H*«4C4R5aifi*M«fflSfll 

^scl3 tc^viT, mmmMwm^fkc l 2 

aLfcB*ffii8iE*Mi©&«Wffi£A:*rr3£, 0f 
a -T5 Sifi¥M § fc * ©ilWffi £gffi« £ I85£ 
U WfBJi«ffl^««©«H^H*3tt§tfffHettH« 

fc©T$>5o 

[0 0 14] Sfc, tt*JB5f'«5.gffi?M«mSfi 
», »*«i©iJjl:t^t, iWBil» • ffiMSS^ffi 
^gCL 3 Ci5ViT, fff|Hgj£*M©5>^i*©A^ 
2i:i^st, MlB»f»fi«©A^£»r3 
&©T*3« 

[0 0 15] Sfc, »*«6Cffi5Sifi*iiiStfttaSfll 

<DX&Z>e 

:ooi6] n*«7 tffisgia*ptftms« 

», W*H©*j£££^T, fW38ififfl£#itCL4 
^L»^ifc*i5flgtt©&S#IB£W^SIS0 

[0 0 17] 

f£*©SHtHi*£A*U 5feff*W©x-;P7>7 P *fe 

wfl*£«tirrs 1, jg» • mmfflkiu^mcL 3 
g*Mt«jfi*nt©egH^&A*b, mmmm 
tmmmzm^x, imMm<D&wi&&*£M?z> t 

t, ajff ! Pj«^acL4*«, sjs*M©^Sf«m*«ttx 

[0018] ^©^©Sjfi^M^msg (it* 
«2) «, ssjfi*M*a¥acL2c*nT, w^wfg 

§ t g mm t ©f4BH« a* 5t m \z&m & z. 

UTa*R^JiAL,Tir&gifi*W««ft5»-&fc, B* 
[0 0 19] Sfc, ^©fSBJ!©gjfi*M^mgfi M 



(4) 
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m3) \t, gjfi*w^m¥SCL 2\z$^t, a&s^i; 
ft, ^mtm^mt(Dmm\zM^^fz.mm^mm 

*«fctf7>:/fi?$R©*#;£CS'^T, M3-r§m«ic 
g as* nq t o*me«* «k # a * m t gffi* n t ©«** 

[0 0 2 0] Jio5gKoSjfi*M«fflS1I (it* 
«4) tt, l*-fflMM&m^l£CL3C£^T, ft 

jfi*pf«m^acL 2TfttaL&s*pitSifi#iiiiitcD 

[0 0 2 1] £©3^©&&*lflftftiSff (H$ 

*5> «, 3iiiii'ffi^a**tH#acL3t*v>T, a 
SBEWifiDjijft&tfftina. 

[0 0 2 2] 3-fc, £©&9!©8Sifi*ffi&ffi81t 50 

[0 0 2 3] Sfc, ^®f|0JI©gjfi*W^ffigB (fit* 

7-Y -y 5WCS^T»T 3 £ t «fc 0 , 

[0 0 2 4] 40 

[0 0 2 5] C*Jfi«l) H2ti, *ffiMl©gjfi*S 
*WJS1I©*/££*U a*H©ftfr (SfcttM*) © 
■fimS£Sfirr5#*7 2 0 1 t, *^72 0 1TI 

R£Lfc«tMtM©AyF5>:7 (*fc«5feff*M©^ 
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MS ■ HPiSg©2«©x^^;H9^) fc*8W<5A/D 
^3§2 0 2«h, A/DSif 2 0 2Tttiilfc7>y 

^mz-mmt&mm*^) 2 0 3 1, ■«^*u 2 

0 3*65 >7ff$£A?jL-, «lfif?g©£#:©A^£ 

fc*rr s 7 > 7 p, itig©A^$ & «fc mB«tf fsoais ?s c 

ffi*K£©^WtS£l*ffiT£^*MfcfflaS2 0 4 

t. mmmmtk&i&2 o 4T^mbfcg*Mi:gjfi4M 

ifi*Mt©ffi^iss^ffl-r5ji» • mMmfflka^g. 
thr<Dmi&^mm»32 o 5 1, m^mm^2 0 

5 Ttttfl LfcS3fi*M©#ftfefi*3J;^fflMSSHX^ 

mn^2 0 6 t, mm\^2 0 6©ftjgM*t*^ 

T©«$Dg|B2 0 7 tfrSfllj&Sn*. 

[0 0 2 6] fcfc, Siiltttst, #*5 2 0 1, 
A/Dgifc$2 0 2*«fctfH«L* ; £'J 2 0 3 K«fcoT, 

c ©kbh© 7 > 7°it sha m¥g^«^$ ns. 

[0 0 2 7] Sft, Sffi*S^tH^2 0 4tS, H3fcw 

£©E§!ia, b, cfcttfcattT, H^'[f^©W^fflI 

■J-5te»«BtoWlftlH**a: LTfttfi«tt<D~<3>©«fc 5 C 
HftjaiSnTfeD. $5(lg*MAtg3fi*Mt©fig 

«©*#Sj&»®' ~®' ©J;5(iS«$nT45D, tttfl 

V^T, MS-ramila, b, c C*ltSSEiE*PI©^r* 

[0 0 2 8] ttzt>%, ttfflfiJtttt, 7J^^2 0 1©« 
£®»£«SnT^5i»£, ^©H^fe-SLTV^ 
fc©, ttWfi«®©ttaiM«iHSS*MA±©5iB(ii: 
g*MA©f£7?c^-h;V 

T, &fflfi#©«fi&tp&«£SipiLT I ffi/hLTVs 

H-a, ^ws«©^*b^-h;k msfflmmfi 

a^-h;Vtffi«©S^SffiiftHI8£T?€r-5. ^1 JIT, 
ffi/hTjfnJ^^^W^tLT, (M©±T7j 

*^^2 0 l45i;r;A/DS^g|2 0 25:^bT^ 

ffl L fc 7 > 71f ffi «H#lff % * ©±7j CfiBT 5 i5l: 

|p3fc*tt5tftfflfi«©|g/hKff*)»:V^fe©T?*5. 
[0 0 2 9] Sfc, yyf^m®' ~(3>' tt, ^«Lfc 
*fflffi«(D~(3)©«tHHiCJt«ILfc^fc-5 , ?Sfl:UTVi 
S. "3^ D, »A^7^ F (Sfc«x-JP^> 
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•f) ©7^££ffF§Ti*SiSBT, 7>7°1f?g©7c£2 

mm) fcsaeu mm-z>z.t\z&K), ^<mwm 

[0 0 3 0] H±Oi^l:*HT, ^<Dmft%mw-? 
5. H4*5«ktfH5«, *SI^J 1 ©SiS*if*ttHgB0 
ftfl^n-g^-hSjjvr. *l6m©ft^7n-^ 
- h tt, AS'J LT, *^72 0 1 Tll7j©HiHi ?8£A 
TjbT, A/Dmmm2 0 2T:7>7°fif?g£atfjL, « 
jfi*PHfttH88 2 0 4tgjfi*ffl£ttfflf 5£"C©*ffitt JO 
ffi P z? y V t , SiE*Si6M 2 0 5 T|gjfi*M©#«) 

O ft 5 * ffljif 5 * Tf ©#1^1* □ y ^ © 2 o © 

v -y 7 <Dfflzmn\zmi? s. 

[0 0 3 1] QWMny-yi' 
04©:7D-5 1 *-h;fc«fctfEI6~Ell 2£#J1LT, 

[0 0 3 2] ftl*, *^72 0 1 KioTfc&llUfcSJI 
*L, COH«fl|«ftA/D*ill»2 0 2tfy^M 

j**'J 2 0 3fcfMlW* (S4 0 1) c 
[0 0 3 3] Sifi*PS«ffla5 2 0 4 tt, HIM^ 

U 2 0 3^e>7>7°«ffi£A?jL, ttffi$nfc^>-7°tf 
* CTftto-fe, A/DSMg§2 0 2(^^TSlB#« 50 

i^fc&5>^if«©«^ffigGi, Bras isjubts 

(S4 0 2) o 

[0 0 3 4] Xf'y^S 4 0 3-4 0 5 fc*^ 

T, €-*MST5Eglta, b, c T©85ifi*W©W*8© 

c (ft^c^-hJW ©ffc«t^ajfi*M^»5J5>S 

A 6 Sg» c ©fitti: g ft* b Sifi* W 1 1 

ffif * ;* 5 2 0 1 Tti, Hflllff * 6 0 1 IfiaM 40 

©A-y h*7>^©ffiB*<fctf*€r3Kl*i;&RIMEA© 
JISMWU Jl©H«Kjft©j|*Dji«, A/D^tfe 
38 2 0 2 C«fcoT7>^*tLTiifia$n, ■flwt 
U 2 0 3fc«HlftanTV»S. 

[0035] gjfi*w^a^ 2 04S, mm**: U 2 0 

t, «Hi««®©«iaftt7>^ts*a3' 

firr § a^ $ © 5 > ^iff s s wst 

5o g?MA^6?g«c (SSc^-hW 50 
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8 

©fiBC^Sia*Md«ft5©T, Htf©c-lTit 

«t 5 fc«miwM)fi35» 6 2 «© 5 y^mm 6 o 2 ©#ft 
aqfttiisn, ^>-7°ifig®' tjg^s? 

[0036] z\z\t?, y>-?mm®' tmurzyy? 

b, aC*»t**WI4fft»f fcXT-y^S 4 0 6^Ji 

fro 

[0 0 3 7] -7j, E«cfc*HT7>^tffB®' 
0 4^1*. S*MA^^,m»b (ff^b^-h;0 © 
tt, H 7 K*T«fc 5 K, S*HA^SJg*b©fififcS 

iTit B»tfffi7 0 imsnw§„ *&, Hi? 

it7 0 1 t*5V»T, g«l*B©A>y F7>7°©&fi£> 

«fc^#$cjeufcfl5»ap^©**o*«#ffib, £©« 

»S£©S£D#s A/D«2 0 2l;j;ot7>7' 

ttffitLTttm^n, ii^t'j 2 0 3i:Msnw 

■So 

[0 0 3 8] Sj£*W^ffi§K2 0 4tt, MfMtU 2 0 
T, &mS$©©ffiHft[C7>7°'lf«(2)' 

©&Bic^gffi*M (itt*) 0*©b 

- 1 TSTct 5 5 2 f@© 5 >^fflf* 7 

[0039] ^^t, 7>y'i*©' tsf«-r«.7>y 

t*tt«5ttmttfft3'f tXr^S 4 0 6Nltr. 
[0 0 4 03 Sg»c(^V^T9>^|f«®' t« 

irr& 7 >71iM¥ft L&V^Cti, Xx-y^S 4 
0 5^51*. @*IA*5S«a {Wj&^-YM © 

tt. H8CS?f«fc5Kl. g*MA^5flg*a©ftflltg 

1TB, HftflMR8 0 l*qmsnT^«. *&, Pi0 
ffffi8 0 1Cfe^T, Sil*B©A^y Yy>y°<Dim.& 

«ttf*#afc*ufcB»flDa©ft*oj8«#fiu ^©r 

•So 

[0 0 4 1] ^jfi*W^mSK2 0 4tt, HflbHEU 2 0 
T, ^ffifi«(3)©t5HWC5>-^»*(3)' t7C*$t« 

©fifitCltTjgjfiW (§16*) ^$>5©T, ^^©a 
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- 1 t^-t «t o wsmw&nft & 2 m<Dy >ytfm 8 

[0 0 4 2] 7>!/fiN8<3>' t*^TS5>7 p 

fiHR^ffifStWS^nst, X-ry7°S 4 0 6^1 

A-TSfcJ&fc, Xfy7 , S4 0KI5. 
[0 0 4 3] ±ESgKa, b, cco|5H(i, HMtrsiJ 10 

g#wc< 5 1 o o h^es^f,, %^tmnnw> 
zmz^zmmi 0-2 o^-h^e*sas-r5t>o 

tt5. £&, 1 Ttt, 3)£Pg©Sg»ia, b, c 

[0 0 4 4] jfcfc, Xf'^S 4 0 6T?tt. 

tzmz, §7 >yit soffit s 0 fca#v>T**wii© 

[0 0 4 5] Xx<7-7°S 4 0 7T«, «*®l*©7>:7° 

[0 0 4 6] &£, 0 9J4, S*WA*»5ie«c « 
c^-hJW 0ffc*K:=|ft*D#&#8]E*MiLT# 

fi«®T5>-^»ig®' tsiH-rs 9 0 2 1 40 
LT^msnSo sfciioii s*RA#>&j6itb 

LT#ffiT3*^©«ti^J£*U *^72 0 lTlt 

^nfcn^'iffgi 0 0 1*6 imo9>^mumfati 
1 0 0 2 <hbT«im$n5= sfcuiiii s*ma* 

6*B8la (fl7Ja^-h;l/) 0ftfffc=*M£Dtff|#g 
lTfif^nfcBiHffSl 1 0 1*5 HB©7>^1f« 



#^¥8- 1 9 3 8 3 1 

X/fiS*l 1 0 2<hbT^m$ns = 

[0 0 4 7] £ £T, S&fcHl 2ft#JHLT, SSl* 

B©Wftz:||#D#jfefTLTV*S«ffiT?0&ffl0!l£^ 
To £©«£, S*MA*6m»c©fiS(--ft*D* 

f*iI?ffitLT#ftl, $6«©ffi*ft^tgil 
Stl2 0 lT^-fidfc, =H*D£BKr*B#Sfc 

oTit^na. H«'[f«i 2 0 1*6 3f@ 

££<£rt£5>:/fif«iUt, lfB©5>:/fifiU 2 0 
2 t 2j@©7>7 p fil«l 2 0 3#tffcfH;*ns. £©£5 

4 0 6Tg7Cffia©^>71ffg 5>7fim 

1 2 0 2) SfflfflLT^Sfc*, S»*B«fcDifiVi-|ft 

*D©7>^lfSi 2 0 2sa«?»t<ftffl-r5J:t*» , r 

[0 0 4 8] ±|B©Xx-y^S4 0 8cCfctt7f7 7*S 

fro 

[0 0 4 9] <2>*ffii6ftDi?^ 
H5 07D— hfc«fctfHl 3~H1 5£#JIL 

y £ t? fi, flf j$ L n V y £ T^ffl S tlfc 1 

[0 0 5 0] fcf, Xf-y7"S 5 0 ITS, *M^tHn 

2 0 3llM2tlWSIIf-^P0T, y>7"gK© 

«^Wffi«L0&j|Efflu ^tufs. c: 

d-Ctt, Bffi^SftftWKfSfcftK, 013 (a) fcjj? 
f^^C, y>^i«*2ffl#ffiT§gft?*, ffijfi* 
WB^gjfi*MB' ^Sifi*MB" ©^SSTSMff^ 

[0 0 5 1] Xf'^S 5 0 2Ttt, gjfi*M^mgK2 
0 4T^tULfc2fa©y>7"'lfffi©a^SG0 

T, 2<@©y>7 ? 'iig©a^«^^-n^nGo 1, g 

0 r £iB8T5) SS¥t 2 ^©il*ffl^®^£0 1 
4CDa-2fc*-r«t5KR3rr5. -©il*ffi 
«»**0**SJ45>^fllflOiff«SO CKT, 2fi 

©^>7 p iffg©ffiffl^^ti-€ ; 'ns oi, s o r tia*-r 

-1, b-l, ••••n-ltt, g«r***013 (a) t 

SfJ;5KfllW*IBfc*^5 2 o i-ra«$n^ia0 

[0 0 5 2] ^K, Xr'y7"S 5 0 3T, 7J^<7>2 0 1 
t<fcoT*©ft^H#&»«L, ^©H#'lfHSA/D 
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i tLTi&flrrs. 

[0 0 5 3] gfcVsT, Xf'^S 5 0 4t*^T, jgjffi 
?MtttttgR2 0 4#, H***'J 2 0 3*»55>^flffl 

sxau fflmsn&^^fiwi cr&b-fe, a/ds 

M§2 0 2fC£^T6H#CS«2nfc»?r) £*f*i 

liG 11, G 1 r , ffiftS 11, Sir, S^fflBIt 
L l &*tHT5« i0 

[0 0 5 4] Xxy7°S 5 0 5T?tt, Xf'^S 5 0 4 
TiBLfc7^0ftL«Gl 1, Gl r, ItSl 

1, Sir, M&MBB*Lli, ffi7W-AT©JfIiL 
fclftf^POOlilgGOl, GOr, ffiUSO 

1 , S 0 r , S^fTOffiL 0 ©S«i©llfrj£rr 5. 

[0 0 5 5] Xxy7°S 5 0 61!li, Xxy7S 5 0 5 
T?*m$nfcS&#g, ffiltfit, fi^lSgji©^*^ 
SSflltft (-o^Gll-GOlSo, -a^Glr- 
GOr^a, -0^S 1 1 -SO 1^/3, -^Slr 
-S0r^j3, -rSLl-LOSr) •P»«*>25* 39 

[0 0 5 6] Xxy7°S 5 0 eTfifitt^TftfitWfi 
y7°S 5 1 1^1*. jBJ@f®aS^ihbT*M^fflnv 
[0 0 5 7] Xfy^S 5 0 6T££fil*3TSSi*![}£ 

^nfci^ij, xf-^s 5 o 7 t^fru s&gs, 

8f, Btf^PlSBff-^POtntf-l, #c 
[0 0 5 8] XT"-y7S 5 0 9T!li, Xxy7°S 5 0 8 

©i^stt & wst l, jess tf mz n&i^»xf >y 7 s 
5 1 0T«?g£jrr5„ 

[0 0 5 9] 013 (a) t*-TJ:5£, 

I140n-lMtfn-2TSt<t5l: ) 

©^m^mk^&d, wi£3rr*Efcfc<, x 

T7^S 5 1 l^Mfb, ®||ifttf>±LT*»ftffln3? 

[0 0 6 0] fcfc, CCTtt, ffimKMmifl&WsMV) 
mftZMtLTUWhtc-tfi, 013 (b) fc*T<fc3 
K, ««»ifi*Pl*«=*#T?»0, J&O, D^D' -» 
D" <0g&T0iBMe£fTo |15©a- 
1, b-1, ••••n- 1T*-T«fc5lr, *^7201T 50 
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a-2, b-2, ••••n- 2©j;5t^>7 0 'lffg©fflm 

•;/7S 5 0 l~Xxy7S 5 1 lT*M©il*^ffS 
04©Xx>v7S4 0 7Tfi^£fi¥M 

[0 0 6 1] H16B, fti»»fc*tt5gjS*PiB©« 

#fc:8i!E*MBa*#ftL, rto, ft«5$©ffi^DJI£E 
Si!i*MB*tg*MAO^t^|gnU&* 

^Tfe, *^^2 o mm&mmBtfiwmznst, ? 

y 7ff S C«fc o T«jfi*M B ©#ffi& «fc # g $m a t © 

mm, mttm&fim&znzrz®, sssMtsffiL® 
€ mm, mm) tu^mm^^^\zwM\zm 
wears c taw*. 

[0 0 6 2] icfc, 017(1, !I*©Sjfi*MBta* 

aw&^-r. nsfiMiTti, 7>7i*fg©ffi«cs^ 
t m & ffi l t v ^ * n & m^m t l Tft 5fee^j \z mm 

[0 0 6 3] «HfiLfc«t5fcjldl«lfcJ:na, Sifi* 
M&fflg&2 0 4K*VsTi#Wfc*'bSiELTV»*a* 
SSiS*PiSttfflbT*^, KSt&&ifi¥M©j6»£fr 

[0 0 6 4] 2) 0 1 8 tt, 2 ©Sifi* 

So HK*^T, 1 8 0 lttg*MO*jiS«W1-5* 
a-fe>1r, 1 8 0 2UU^( n-X-i y^^to 
[0 0 6 5] mH&M 2 U, SffiflSgE 2 0 6 H*5V^T, 

*3§-fe>^l 8 0 2^50*jg#^tS^t5TSMf5 
tmz, V^n-^yf-X 8 0 2^507-1'A-X'f 
y^mn (ON/OF F{f^) tS^TSEMTSfeO 

[0 0 6 6] fttt>t>, Sa^ffBt©J;5!Cg*W©a 

«fcD¥<»*-r«jEaij9J»*fc», *ii-t>-y-i 8 o 2 

^ew^JSft^iWV-f A°-X-f -/^l 8 0 2^5© 
7-f/1-X-1'-y5 1 {g^ (ON/OFFf^) 
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[0 0 6 7] fcfc, t9j£Ufc*JSffiH*<fc^*iSSf!2T? 

J: D, ffiff^©?^D Z ttfiV% 

[0 0 6 8] 

[fgBJ©?i*] «±IB9iL&«fc'5fc, £©5B9J©8BE* 

mt<D&mm&*tkiuL, mimmmmmmtizm^ 

^T, &ifi*ffi©£liftlt£jl*^3£&f;:, g¥Po£ a? 
8ffi*H£©ffi*f8flEft*faU S5fc8&ifi*Pd©£» 

[0 0 6 9] £©%BJ©gffil«^ffigg (Mr* 

(nmmm*m\h, m^mzmTS.Lx^mm- 30 
mt&i$Lmt<D&wMmm9cmzm!i\-?%rc&, 

mfo<£m<Dmmm%Mm?%ztwx 

[0 0 7 0] Sfc, ^©^0J5©giE*M^fflgM (»* 
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[0 0 7 1] Sfc, £©&W©8SiE*Pi#ttiS* (IS* 

utm^R-etttH l ft a * m t m&^m t ©&bm« & a 
*-r*t, KS-r^Sjfi*MSii*t-§fcJ6©ii*ffl« 

wmmmmmttzM-j^r, mmmmm&s^m 

tf g * M t & i£* M <h ©fflMSS SiEfll f itttHT S £ £: 

[0 0 7 2] £©Bffl©8ifi*Pittfflgfi (If* 

©7>7'tM6©A#3tS^T, i!»ffl*g»£©* 

[0 0 7 3] ifc, ;:©8gi©&iE*Pitfttiigff (IS* 
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